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Materials and Methods

174
Drosophila stocks and fly husbandry 175
All stocks were reared on regular corn flour medium and experiments were 176 carried out at 25°C. For details of the fly stocks used, their sources and the 177 genotypes of the lines generated for this study, please refer to Supplementary 178 Table 1 . 179
Generation of somatic clones 180
To generate somatic clones of and Eya expressing area by using ImageJ. Each experiment was repeated thrice 211 along with appropriate control and imaged at the similar parameter settings. Ci 212 activity was quantified in terms of pixel intensities within fixed area of wing 213 discs imaged at the same settings by using plot profile function of ImageJ. 214
Average of the pixel intensities of five imaginal discs were taken to calculate 215 final Ci intensity profile. 216
Area measurement 217
We used ImarisX64 and ImageJ for calculating the area of Dac and Eya 218 expressing cells in the wing discs. For each case the calculated areas were 219 normalized with the total disc area. The results shown here are outcome of three 220 independent experiments. Ommatidial number was also calculated using 221
ImarisX64. 222
EdU incorporation assay 223
EdU incorporation assay was performed by using Click-iT EdU Alexa Flour 594 224 imaging kit (Molecular Probes, USA). The imaginal discs were incubated in EdU 225 for 40 minutes. After completion of the procedure, the discs were processed for 226 cryosectioning and imaging. 
Results
261
Mmp1 activity is required to limit differentiation of ectopic photoreceptors 262 in larval wing imaginal discs 263
For our studies we induced ectopic eyes in the wings of Drosophila, by 264 employing the binary Gal4-UAS system (BRAND and PERRIMON 1993). We used 265 the Gal4 driver Decapentaplegic-Gal4 (Dpp-Gal4) to ectopically drive the 266 expression of UAS-eyeless (UAS-ey) in developing wing imaginal discs. Dpp 267 being expressed in the anterior compartment cells adjacent to the 268 anterior/posterior (A/P) boundary of larval wing imaginal discs ( Figure 1A ; 269
we observed ectopic differentiation of photoreceptors along the A/P axis in late 271 third instar larval wing discs, 136 hrs after egg laying (AEL)( Figure 1B) . 272
To investigate the role of Mmp1, if any, in modulating the induction of ectopic 273 eyes in developing wing discs, we analyzed the number of differentiating 274 photoreceptors when ectopic eyes were generated in wing discs either withcompromised levels of Mmp1 activity or having Mmp1 overexpressed. In order to 276 avoid gross morphological distortions associated with late third instar wing discs 277 of these genotypes undergoing ectopic eye differentiation, for our analyses we 278 resorted to wing discs from larvae that were 124 hrs old AEL. As evident from 279 figure 1C , at this developmental time-point, the extent of ectopic photoreceptor 280 differentiation in wing discs of UAS-ey; Dpp-Gal4 larvae was much less when 281 compared to that observed in discs of late third instar larvae (compare Figure 1C Mmp1 by Dpp-Gal4 ( Figure 1H, I ). The involvement of Mmp1 in regulating 296 ommatidial differentiation, however, appears to be specific for ectopic 297 photoreceptors, as normal ommatidial differentiation remained unaffected in eye 298 discs of Mmp1 Q273 homozygous mutant larvae ( Figure S1 A, B). 299
To establish that the observed increase in the number of ectopic photoreceptor 300 differentiation was due to specific loss of Mmp1 activity, we were interested to 301 determine whether the increased number of ectopic photoreceptors as observed in 302
Mmp1
Q273 heterozygous mutant wing discs could be rescued by overexpression of 303
Mmp1. Indeed, driving UAS-Mmp1 in the wing discs of UAS-ey/ Mmp1
Q273 ; Dpp-304
Gal4 larvae drastically reduced the number of ectopic photoreceptors to a state 305 that was comparable to that seen upon driving UAS-ey by Dpp-Gal4 ( Figure 1J , 306 K). Together, these results clearly established that Mmp1 activity was required to 307 limit the extent of ectopic photoreceptor differentiation. 308
Dpp triggers ectopic Mmp1 expression during wing to eye fate alteration 309
Next we wanted to study the pattern of Mmp1 expression in wing discs 310 To determine the involvement of Dpp signaling in inducing ectopic Mmp1 364 expression, we therefore checked for the involvement of both the signaling 365 cascades. To start with, we knocked down the expression of the receptor Tkv in 366 these cells. As evident from figure 3B, this led to a significant drop in ectopic 367
Mmp1 expression. Analogous result was obtained upon generating ectopic eyes 368 in wing discs heterozygous mutant for tkv allele, tkv 7 ( Figure 3C ). In contrast, 369 ectopic Mmp1 expression remained unaltered when Mad activity was knocked 370 down ( Figure S3A ) or when ectopic eyes were generated in wing discs 371 heterozygous mutant for Mad 12 ( Figure 3D ). On the other hand, a significant 372 reduction in ectopic Mmp1 expression was observed when ectopic eyes were 373 generated in dTak1 mutant wing discs ( Figure 3E ), as well as upon knocking 374 down the expression of dTak1 ( Figure 3F ). From these results we conclude that 375 activation of Mmp1 expression by Dpp is mediated by dTak1, not by the 376 canonical pathway involving Mad. 377
To further consolidate this finding, we checked for Mmp1 expression in wing 378 revealed that compared to their wild type control discs, wing discs undergoing 413 ectopic eye differentiation had a portion of the disc proper cells protruding out. 414
Interestingly, this protrusion was always observed towards the basal side. 415
Transverse section of these wing discs further confirmed that the protrusion was 416 indeed formed by the columnar epithelial disc proper cells, more or less mid-way 417 along the anterior-posterior direction of the wing disc (arrowhead in Figure 4B 
Loss of Mmp1 leads to increased proliferation of Dac expressing cells 511
To ascertain whether the expansion in Dac expression domain was an outcome of 512 increased cell proliferation, we assessed cell cycle progression of the Dac 513 expressing cells by the incorporation of 5-ethynyl-2-deoxy Uridine (EdU). EdU 514 is a thymidine homolog that gets incorporated in the newly synthesized strand of 515 DNA and thereby marks the cells that are in S phase of cell division. Uniform 516 incorporation of EdU was observed in both the anterior and posteriorcompartments of the wild-type wing disc (Figure 6A -A´´; the posterior 518 compartment being marked by En expression). However, the pattern of EdU 519 incorporation in wing discs of UAS-ey; Dpp-Gal4 larvae was quite distinct. 520
Although uniform distribution of EdU incorporation was observed in the 521 transverse section, quite strikingly a portion in the anterior part of the protrusion 522 exhibited scanty EdU positive cells (marked by dotted lines in Figure 6B) . 
I´). 590
This increase is further evident in the plot profile analysis, as shown in figure 7K . 591
Similar increase in the level of Ci act expression in the anterior compartment was 592 also observed when we knocked down the expression of Mmp1 along the A/P 593 axis by Dpp-Gal4 (Figure S6A-C) . From these results, we conclude that, even 594 though marginally, Mmp1 is instrumental in limiting Hh activity in the anterior 595 compartment of wild type wing discs. 596
We then argued that if this holds good, then we should be able to rescue all the 597 phenotypes observed in wing discs of UAS-ey/Mmp1 Q273 ; Dpp-Gal4 larvae by 598 genetically manipulating the amount of Hh molecules being produced. For that 599 purpose, we adopted genetic means to reduce the amount of Hh expression in the 600 posterior compartment of wing discs by employing heterozygous mutants for 601 Figure 7M ). Quantitative analysis of the 607 intensity profile revealed the level of Ci act expression comparable to that observed 608 in wing discs of UAS-ey; Dpp-Gal4 larvae ( Figure 7N) . 609
To determine whether this drop in Hh signaling was able to rescue the increase in 610 cell proliferation of the Dac expression domain of UAS-ey/Mmp1 Q273 ; Dpp-Gal4 611 larvae, we analyzed the pattern of EdU incorporation in wing discs of hh AC /Dpp-612
Gal4; UAS-ey/Mmp1
Q273 larvae. As evident from Figure 7O 
994
In all wing discs anterior is to the left and the genotypes are as mentioned. The nuclei are 
(B)
Ectopically differentiated photoreceptor clusters, marked by ELAV expression,
999
adjacent to the A/P boundary in wing discs of late third instar larvae (136 hrs AEL).
(C)
Limited number of ectopically differentiated photoreceptors is detected in wing discs 1001 of mid third instar larvae (124 hrs AEL).
1002
(D, E) Robust increase in ectopic photoreceptor differentiation is seen upon knocking down
1003
Mmp1 expression as in (D) UAS-ey/UAS-Mmp1i(B); Dpp-Gal4 and (E) UAS-ey/UAS-
1004
Mmp1i(kk); Dpp-Gal4 mid third instar larval (124 hrs AEL) wing discs as compared
1005
to UAS-ey; Dpp-Gal4 larval wing discs of similar age (C).
